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Puchkov and Timusk Reply: Combining our own op- T aremea Tossk ' ]
tical measurements and those of several other labs we [ oxygen anneal, T =60K K
showed that infrared conductivity spectral weight (SW) 6 f ]
increases with7. in underdoped high:. cuprates but [FIT: T@moonst x4t 2l V(40
saturatesabove the optimal doping. In their Comment S| ovgenameal r-8ssom

Kendzioraet al.argue that a thin-crystal transmission ~ g [ ~ *emes reem

measurement, in an unusually highly doped sample of § ‘o 1
Bi2212, suggests aincreasein SW in contradiction with £ . b . ]
our finding. The results of Kendzioet al. [1] are inter- gL et

esting and should be pursued further, but their interpreta-
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tion is not straightforward for the following reasons. : ></ ----- |
First, in Fig. 1 we plot the high-frequency (Fig. 1 in the M“" ]

. 1 [ceeam- ? 7
Comment [1]) and the low-frequency transmission results " ——r ]
(Ref. [2]). There is a large disagreement between the two P S A A R
data sets. Both sets are marked by the authors as ob- 0 200 400 600 80 1000 1200

Wave Number (cm™)

tained onT. = 60 K (oxygen-annealed) andl, = 85 K
(air-annealed) crystals, implying that the material (if notFIG. 1. The high-frequency and the low-frequency sets of
the actual crystals) was the same. No single multiplicatiorransmission curves by Kendziost al. Also shown are our
coefficient, such as crystal thickness, can bring the two sefl t© the low-frequency resuits and the parameters obtained.
of data in agreement with each other. If one multiplies

the high-frequency curves byfifferent coefficients in an cuprates occupies almost a half of the Brillouin zone,

attempt to remove the discontinuity, one finds that th . ; . ;
transmission doping dependence can be accounted for bf;suggested doubling of the carrier density will change

X . itd topology toelectrorlike. Therefore, one should not
constant p!asma freq'uency and a depreasm_g W'th 0Verdo@'xpect a tontinuation of the trends seen in underdoped
ing scattering rate—in agreement with our findings. Nex

X X t1=,amples’ but a rather significant change.

,E.S]’ f}?{fw('jng the_ il_uf[?orsa;f Te?)goorgr];nent,t;/]vetobtaln_a & one hypothetical scenario in which theé plane SW

0 ofthe dc resistivies at == ro"lxyggn ransmis- may suddenly increase in Bi2212 is the one in which
the BiO planes become conducting. Unfortunately, the

sion data:[7(0)*r/o0een(0)]1/2 = pilr /p ¥ = 1.22.
Contrary to what the authors claim, this ratio islisagree- transmission results by Kendziogd al. do not allow us
to confirm or rule out this possibility since the error bars

mentwith the directly measured ratio 1.73 [2]. The Hall
effect results (Ref. [5] in the Comment) areirrelevant Tc,in_ceare too large. More work should be done on obtaining
no overdoped samples were measured. A fit[2,3], S_'m'labptical constants over a larger frequency region.
to the one used by the authors of the Comment, gives a
50% increase in the scattering rate of the oxygen annealed\, puchkov and T. TimusR
sample. This is contrary to a general trend that overdop- ! pepartment of Applied Physics, Stanford University
ing decreases a scattering rate [4,5], and suggests a largeStanford, California 94305-4045
increase in an impurity concentration. ’Department of Physics, McMaster University

We do not wish to discard the results obtained on Hamilton, Ontario, Canada L8S4M1
La,—,Sr,CuQy as irrelevant since the relation between ) ,
and x is very well established for this system. For ex- Received 14 April 1997 [S0031-9007(97)04684-X]
ample, ameasurediecrease of, with overdoping from ~ACS numbers: 74.62.Dh, 74.25.Fy, 74.25.Gz
27 to 22 K (more than 20%) to 0 K produced less than a
2% change in SW. No significant increase in the (low fre- [1] C. Kendzioraet al., preceding Comment, Phys. Rev. Lett.
guency) SW can be seen in the results by Prenniagat. 79, 4935 (1997).
obtained or, = 70 K overdoped Bi2212 [6]. [2] C. Kendzioraet al., Phys. Rev. B48, 3531 (1993).

Other experiments support our observation that thel3] D- Mandruset al., Phys. Rev. Lett70, 2629 (1993).
SW stops increasing at optimal doping. Fukuzienal. [4] A.V. Puchkovet al.,J. Phys. Condens. Matt& 10049

suggested that while the carrier concentration increase (1996).
99 5] S. Uchidaet al., Phys. Rev. B43, 7942 (1991).

in the underdoped re.gime, it decreases in the overdope.6] M. Prenningeret al., Physica (Amsterdamp35-240G
regime [7]. Photoemission results suggest that the Fermi" * 1137 (1994).

surface volume increases with doping in the underdoped[7] v. Fukuzumiet al., Phys. Rev. Lett76, 684 (1996).

regime but decreases in the overdoped regime [8]. In fact[8] Z.-X. Shenet al., Science267, 343 (1995); A. Inoet al.
since the (holelike) Fermi surface of the optimally doped (unpublished).

4936 0031-9007797/79(24)/4936(1)$10.00  © 1997 The American Physical Society



